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m&m i ] 

[tt*3C2] 
[»*3f3] 

[«t*3t4] 
[if 5 ] 

[111*316] 

mmnfo m \zr y 7 x t? * s w*3? 1 bb»gd jgo 

[f»*3C 7 ] 

WIE¥»#*«tt¥*SS^U3>, SMfctfUtfA, «6»ISj±K^jfcLfc¥3M* (Semi 
conductor On I nsu 1 a t o r : SOI) , i/iJ^>^-^A, & 

[1**318 3 

WIB«®B«y- h*«T?*Sf**3! 1 fBSctf>¥##:#lj£ 0 
[if *3I 9 ] 

ii&fE3i«#:Jf ®4>fc < i ©7G*KMf ufr £1£ d «fc r, fc*€f v>j?r5£©ftK:&S«k 5 KfS 

[1**31 1 0 ] 
H 1 ^HJlli:, 

mm i hT&s»*3t i omm<D¥mfomm 0 
m&m 1 2 ] 

m&m 1 3 ] 

1 mnm&Tfwimm 2 mmm \z mm- k^t^ v > , w*3u oib« 

[M*3U 4] 

m^m 1 5 3 

■€-UTMIB^2f|«#:Ji«^2 0-9 0^>^X hD-A ( 2 - 9 * — MI/) cDggffl 
<Z)J¥£-?&£, 1**311 4flB*fiD¥*#«l3fi. 
[f**3S 1 6 ] 
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^asff^i 5 $m<D*mfoMm.o 
im&m 1 7 ] 

mmmimmfamnmi o~9 o^->^x nd-a u~9^/*-h;p) cDiBfflcoj?^ 

^LTiififB|g2^mWg«^5~2 0:t>^7> bP~A (0. 5~2^/*-h 

[it 1 8 ] 

MIBm 1 ^m#:)S« 5 £.r>h*%^mm.m (k £ ) ^Wt--5lf*«l 7fB«fc©¥^#:*»3t 

° m&m 1 9 ] 

% mumsmmm & s m$i £ n* m 1 *m s is w- s x@ t 

"T«5Xg£, 

* t&IBM*#:S SB 5 J; 3 fc^T £Xg £ , a> £ ¥3MW&ft©J*Jfc#Ss 
°[«I*3I2 0] 

**SWlBflf*#JiK*A-r*Xg£, 9fB«©#fe, 
^g^-^jg 2 1] 

£*fc#Ai"SXgte*iV>T, MfE¥^#*iS£7> ; E-y#;* (NHs) i'iltr. If* 
^20 SB*fc©#?£o 
[fit aI<J1I 2 2] 

fi*fc»*&tfXSj&*, MKR*fl£©j£§t»t»lC, 'Jt-b^ (N 2 ) ^7X7S^At 
5IS*^&5W2 0fBfc©#&o 
[llfc&B 2 3 ] 

mmmnwmn^^m^commmm^ 1 . o~ 1 onfit/i- 1> i-©ieHT?** 

Mt&Bl 9fB«c©#&o 
[»3&E2 4] 

t&«W*#JiftJ§*j£'r*XSat, atr«««#Ji*]It^Jlft^ffiJ5fc*8s (atomic 
layer chemical vapor deposition: ALCVD) lei 
DJBJfrr<&Xga>&&*tt3&Bl 9fB«co^& 0 
CW^Jg 2 5 ] 

«rtE»«#ji*»rifr*xe^ 

T;p^-^A&^K**'&trmi¥^ : ?Jis^"r*xgt, 
^ >;&tf»*fc*ttfs 2 ni^jift^ja-raxgi, 

gjjt©}*!^ S^MiBfl 1 ¥^JB&^MIBm 2 %$H^*©|*)©'>& < £ fc-^©^^ 
SOXfc^fig-r^XSi, ^£>&£§i^2 4Ktt©2rjS e 
2 6 ] 

^©¥^»©«ST> ; er:T (NHs) #X£&fflLTfr&5W^2 5fB*<©# 

So 

[f»3&» 2 7 ] 

3*©J*^Ji©JB/fcS— BMES* (NO) #X£MLTfT&5§jf:£3t2 5fBfc©2fr£ 
[W#J» 2 8 ] 

^©^^■©^j^ U^-hfi* (N2) ^XVSffifflbTff^'5W^2 5fB 
[lft<|<Jlf 2 9] 
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m^m 3 o ] 

&m*mmmnfam\z, 7^-7^ (nhs) , -m.tt&mxx (no 8Mb 

ZL&mtfX (N2O) *e^§»f)M$tiS^mgiSfibTiAtl)> M 
[W^IR 3 1 ] 

^i§£fLffSB§*#:Jf U^E-hg* (N2) ^X^StffibTiATS, »^2 9 
fB«<Z)#r£o 
[if « 3 2 ] 

3 3 ] 

2 IBm^^^o 

3 2 IB«0^^o 

3 5 3 

m#m 3 6 ] 

[fit <f<5i 3 7] 
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[ffltJ&B 3 9 ] 
[if J-fc^H 4 0] 

MtB^M« 5io h±%^mnm&m-tz>m 3 8 ia«o^fe. 

[fl!$9!4 1] 

[if 4 2] 

[§*2&B4 3] 

WWBMm#:M«^$nfeT;i/5 >^ >^ 6M3n5»^4 2 fB«©¥^#: 
[|f 44] 

if©^:*— ©|*J©— ai^&l.il^4 2 fB«^^##:«3go 
[»3&R4 5] 

mumm.wmm.umn U7t itiitsw 4 2 bb«©¥«#:#IjIo 
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[0 0 0 1] 

[WJTOf] 
[0 0 0 2] 

£d®»:-??&.5o z.(D^mm\z-m^u^)v<Dmm^mv. mz, ^mzm^m^m 

\z$m\zm%}mmtvTmm-rz>o y-bmmmzmiyx, 10 
~d\z. mnwt^(D±.<D^~- h^^coy<D^-^^Mzm^^^:x^-^^)v^y~ mcm 
•gnz>mmzm%--?z>&?\z'?z>z.£T*&z> 0 z\<d&\z$>^t, '©it^-twcK 

[0 0 0 3] 

, ^(D/%>^^^y^±^^rcmz, im\z^$MmmVft.u-oT^z>. £^?z\lx* 
z.<d£?\zlx. mmmmk&gm£VTmmznz>m<D^<te, -t-ftizxzfc 
A^H^i'^^jtfe^v^ n^ra, mmfo%ffinz>mm ] j-z%:ffi±Tz><Diz-t-frtem 

[^HJ^^bcfcriif £gg£g] 
[0 0 0 4] 

f&mmz^ft\zwi^K£-tftf<iimm'&&^-?z>fi^ tn\zm<mmj:mt^: 

\z\^x%imt-2nz>z.n*><nmu. ^^ARn±m\zm^x^\z^{t^ti^(Dxu 

&<> Mj&znzffi&mmvr^nRtvT^zn&Mm&^zzttfeZo z.nt><n 30 

w.m3.v-?&±uts j &z>ni&x*$>r ) ^ mm,m± iz&wt-zm <?> mm t & % » 

[0 0 0 5] 

, mm&\ZMJ&'rz>Z.Z:tfT*%Z>o ¥ISili:}i^<^^©FWS5o -of'Wu 

xtf^^>-^;i/^D-fe7s«, mnj&m^n'txizit^&tittfcmzm^* $m\zmmt^m 
*Mi®M i oMX'mmzi±z>z\ttfr'i*2>&ffi<D--~D\z, ft?m^¥#3r^v)ij&-&mw& 40 

n^ab£ 0 ^©cka{c, ^^xtr^^v-^;i/^^ (mbe) u-mm\zmmizm-?z> 

&WiX\Zt£^t^Z.t>tlZ><, MBETOffl^ibtfe, ?ft^^^Pfg©4sv^^#^il 

»K3gv* 0 MJ¥flU o~3 03->^x hn-AiV^^^^tV^CD*^, ^CO^ftfC 
MBEgraiC 2 B# f B 1$It5 0 
[0 0 0 6] 

v^sucop«infe^i;^BT^tt^ab^o mmmmmizm^t. b^>^x^(Dwmzmm 50 
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-otomomBifeffi&zM-ZTZo z.<d£?\zvt, mfttpow&feMft* 20-40 

[0 0 0 7] 

15t>^XNn-AO«^5^ Hff^5~l 5*->y* hO-A©ltfl2^U3>» 10 
b& 0 a^M£bv>£#A£nsill&©«/J^0te$J2 5^->^x ha-A^S. Z\(D 

[0 0 0 8] 

[fPJ£^T£fcfe©«&©^li] 
[0 0 0 9] 

B 1 SB 1 0 &^-r**, H©— Wl 0tt¥iH#^»^6fe**«l 2, M 

m#:^l 4RtftlM8]«l 6 SttSo S«l 2«4>&< £ %>*©£ffifc¥3WMR«£3r$" 

3i>'?:^tJ 1 ¥^#: (Semiconductor On Insulator : SO 

i) s^^aa-^en^ifeM^i-rscii^T^^c ^^tbta, jimss^u 30 

Ml 2CD±£»oTM*#:JIl 4«tS. itffil 4©±&a^-C, ^-htl 

«t utto-t-smm 1 6 swfcirrso 1 4sy- h»fi»«*fctty- vmnw- 

[0 0 10] 

LaA103i^W. bBf*# 1 4 * b < JK^ 
JHfc9*3WiJd&fi8c (ALCVD) OTbTMtS. ^^T^WfM©^Ctt> 40 

yx no-a^it, $f*b<«3 o~9 ot>i^x hn— 2±(Dmm<?)mm\zMW-?z>o 
mw<z>Mm®&&mz35\f2>y- bmw* 1 6 ttmns* ^u^un^s^ *>y* 

[0 0 11] 

ALCVDjSKlJ:Dj«l!rr*y-hWm#l 4«, R*^fc7^77^©W)« 
2 0 0~4 0 Ott^O, ^-ffli^CEAHO. 1 ~ 1 0 T o r r ©$ffl<D{iiT& 0 , A 50 
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LCVDM^ WM 1 . 0 T o r r iflM\ttlZ>. Um&XSB.MZt*- HMfWfc Hit 

$n§o #^«^n^A$n, M§ni>it©Nf^ w ^^otfictt, z.(dj& 
fcn-sA^ *n^n©#w©iJ-'r^^»*'K:*tt<6*A^R^»iMttafe*. r;i/5~y 

© 2 o © n « z. cd «k -5 k b © 5 >m ? > y > saws-r § . 

[0 0 12] 

d®7;W5 >Bft^ >«BfS«»Rtf<ED -y £ft^bt-£#i?tC43^T#^#-< 
©5ftM£fc;fcS-r. M(D$m<n^\z\ZWZftte^M&%^~?2> , b<DW3b2>o MM2> Bit 

v^M-vmi&v&o t-?z>m&\z}m\z^m£t£.z>o wx.& 
mzmm'v%te<fez>o Mtrjv^—vj*}** mxummmmm\zm^t^^mm^ 
'Hk\zmm-vzz>\z£-t'mz?%<um^ ftot, wje©i«— ®^n-fex«ds*t#w* 
»fiKMiin:T#fcv>. 

[0 0 13] 

t;p5 >^ >cosu©fij^tt, Mnm&7>?>v><smmz&(.-&i,Tmk-?2> z. t 

T*$>Z>o totit$H 1 0~2 5c7)^c7)^^fiI{cS31^$i±^^<t^Bjfg^^«)o 9 30 

?&Z\£&~C&2>&. Z\ot %>£7kft<D®iW.lzMm'tZ>fflm&±VZ>o 
[0 0 14] 

fti, 0 2 5flE*tu»i6<©wtt*3»&iifl s tbTtt<RriBtt**»*. tot, T^e^y 

[0 0 15] 
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'>U3>«Jtf'JfAJ:t) t>«tlTVi«ii*«ffW*n , r*fc. ALCVD&& 

iai^^fc. zone*, mfcXvy&Amt/uaommmmzftivx&mvKm&fot 

[0 0 16] 

m 2 KjfMtun&cQ-^ 1 8 z. ommmmzMU 20, a* u 7ii# 22, a 10 

7>^>T*5it^^-e, 0 1 OH 1 4 i^ts&ai 1 4 (CilKtS. it^2 6« 

i2i i (Dmmfc 1 6 s^s 2 o teia 1 ©x« 1 2 k^it*. Mitt^ui^t 

A'J7Bt#2 2S»Jt*©tt, HKi«^2 4tAU7ii#:2 2 

5 0 A*iJ7it#:2 2 ©SUO#A &n*^^t LT, S«2 0ilT 

jsitrt u t £ u xmm s . 

[0 0 17] 

in 3 \zm&M&<D-w 2 8 £7K*rat, 21 ©iMtiHjs&w:^ 3 0 , 3 2 , j&xm 

3 4 IS3 0 «g*R 2 0 Rtf 1 2 \Z. i«^3 4i3it^2 6 

1 6 KMTf M««3 2*tSI«flcl 4K#:boTS!ttSn, M«^2 2Rtf2 

^•TS^T^tr. M«ffi3 2\Z&^X. SS3 0tffliMM, 

i*r 1 ijftssT?aa*WK:ii^:"r*o z.<Dm&mm\z, uC^M^srtiao, 

»«3 0 ©il<iTA' > 1 7 ^g^i d < ^ 0 , m<bT;i/5-«j7AiT;i/^ 

, 7M^Ai7>^>i0 l*f 1 (7) it£^*#: 3 4 iCitt" SWfcjfcJBS'bo 

M.z.z>£5\z, T)i*~yj±t7>*>£(D]fc&±mitti*mmvxmwtm\zm£-?z> 40 
5 \zM®2 j &z>jjmw&z>o 

[0 0 18] 

)vs=LV&<Dm&&.y Eiaisssuv*. z\z\xvx?£vx, siWits 

tz.mz^>$ >mm&~&< -tzzhz^K), 7)i^^M,<k<o%^>^>^0<^^^ 
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CO 0 1 9] 

121 4 \zMmm&(D-U 3 2 ^Tifi, £ ©*«Hfi^«X|^ 3 4, A* U 3 6 , « 

KM«#3 8, A , 'J7lt#4 0, WM#:4 2^T^>o 1I3 4H1I 

12, 2 O&tf 3 OK^TSo A*'J7i«#:3 6}iA'U72 2\ZMWT2> a iSKl£fl|#: 

3 8 lilKW 14M2 4 Kit^T So ^*#:4 2 16, 2 6 Rtf 3 4 KM 
Kt5. AU7JP4 OI3S5Kii#:3 8 £:#«#:4 2 tCD|Bjo;VJ7t&S. AU 740 

M3tl§. A'J7«St#4 0U, mn&4 2 <hi«KM«#:3 8 i®r B Mt/tiJ7it 
[0 0 2 0] 

zsmnfos ozmtZo z. com^t , MKmmmz2~D<Dmnfo(Dm\zmir% 0 z.<Dmmt 
iiit, mnte4 Q&im&Qm-? %>yu-f-^ >tft?-b(Dm&\z±vz>o ^cdm 
4 6M'5o^ ( m#^^#-rsfe^(c^t- z>®m7u-b*Mm-?z>m&\z 

-fe^afeSo cicDcta^*^, ^Kmmfc4 8fimmm^&^T%z\£izj)U7iTmm<Di& 

[0 0 2 1] 

I215{C^t-ck-5^> ^Kil#4 8UilHSM^t7JH>i7>^>TSI) 0 
7 >«S«<£ifeT?**£& D > tf a 7 Sfcte^&fcf n 7&M'fb7;P$ :^<7 

4 6 ,h(D^S:^*#:5 0 t©^(C#ffi-r^o d<73^(CJ;0, 3f«#:4 6 

z\t\z£<o, rntzz*?^ 7ommfa<DmizM>mf£mR&<kv>z> z. t 
*mi%o mu&z^^nttwm^vmzwMmzu&t., ^z.t)mffi*b7y~7~?z> 
tiMSLtteva^o mm^mm^^^>z\t\z^r)^ MMtnm^<Dm^mn^z\t^x^^ 
o byyv^com^, mu<D\&<^mz<Dtt%w^>b^^y7$:m-?z>£?\z-?z> 

*t[Ui&<75-g|$4 4©*-a\ *^f«#*#:5 0 Sfc«^m#:4 6 (D^tlfrfr £>&A£*lS 
[0 0 2 2] 

m 6 (C^IUg&©-^ 5 2 j&t, £ CDS«(HiiS«#lt#: 5 4, A U 7tf§*#: 5 6 , 

i^KM*#:5 8> AU7i«^6 0Mt#:6 2Sft5. £ft«0 5 ©flliifc^tt- 
£ 0 ^«#:5 4«|2|5(Z)^S#:4 6 ^*#:6 2 ttHI 5 (D^Mfe 5 0 f'MJU 

15 6, 5 8RZS6 0(Dffl.fr&t>^Um5<DmKmnfa4 8\ZMM-?Z>o ®6C9iJ-S\ iff 

t#i5 6su;6 0}j*t, ±^^^>b=¥^y^m^n^^^>\zi^mv, mnfce 

2m$5 4if«KM*#:5 8 i©f|©ttAU7tLTltltS„ t^oT, AU7156 
&tf6 OWjgjjnte, »Kiff5 8(C+^l&a^K^ffi^'rSfea6^:tj-e^<, iSKH 
S^5 8^©M/tU7£^&T3fc&^fcifr®^££o #*#:5 4&t/6 2teg&£# 

&\z\3.;v)Tmnfov>$"( -?ug<tzz>&?\z-rz>z\tfim*v^o MKmmfes 8«t;p 
5>i7>^>tt5ui^^ in i ^5(Dmm\zmznz>mizm^t>tiz>7)m >m 
7>*>iz-D^Tmn'znfcm%:$:m&-iii~to 

[0 0 2 3] 
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2 -d <z>mnfa& v*? M®, t \z mm \z ksu £ nz> m-& iza u y & mi & 

Z\ i^lt l/V^S X&Z> 0 feT, :icDJ;5^A^U-S^i^Sb<^ 
A*U 756 0 ^iS^^tt^ £ J'-Jf if;*:"^ ^A°^©3£gg 

t « b =? > =J7, *? \z& w-s £ r> %nm t & z> o 

[0 0 2 4] 

/O^U^o TO{CT;U5>m^>^>CD«^, JI&£7n?!t©M?«^U LawAlx 
OyNz tmmV, J tVTmkt£tltc.y)\>^>m. : 7>*?> (Nitrided Lant 
hanum A 1 m i n a t e : NL A) i^^i^t, f LTCONLAay^ 

[0 0 2 5] 

NL AcDflL&te, N L Art^D >CD^^^^^bT#^f3^C^?5:li|ftt^Wr-5 Z\ tX 
fimnfcl 6^e»S«l 2^fRl^oT^^ife^^V^<i:^aS-efe-g)o #«#:l 6^y- 

bnux$>&m^. mmfci 6©t<z>s#u 2©^«h^>^x^<7)^^;i/£&£o 

m^(Dx\ h7>i?7,*m<D'&m\-£*>'D%&%LVz> 0 y)i^>m ; 7>?>\zmm&^&tL 
z>tmnmo-?frizm3:Tz><DT\ NLAHy-hiSift^i/t©n©#o>/tu 
y£Lxm&* i bt£Z-?rctfX'f l i:<, mnmx&z>m&hi%m-?z> 0 mm^mm^pu 
< th i m^mmn-±> h tLx^mt^u>^mmm^mmT^>i^mt)^^^ 
mM<DWik%$m-?z>r£tf)\z 1 oic^ma— k^h^s^sH^ nla<z>#ij<d 

f |J^«, N L A WftmcD CMOS J8 jfcfccfe^TiS ^^ttR^^^tt^-T 31 tX 
[0 0 2 6] 

m$k*mm*?2> z. twx^z* 

[0 0 2 7] 

Ikfz. m2\Z^-??-bmm,fo2 4, ^fc«|2I4(C^-r^-hM*#:3 8&NLAIlg 
AT'fe^*^ A*'J7 3 6ttli3 4$^-hil#:3 8 ©NL A\Z^&tlZ>^mfr<E>m 

mtz* y-sii^3 8 0NLA[t mm&4 2frt>^m-fx<z>7$n>frt>mM3 

4Sr««-r^ 0 £<Z)=fc5&»-a\ NLA-&fl38(JA'J736J:DfcfV^t^SU 
01 ®±5&^KNLA£^fflT£EiJ©#ll&£LT> A*U74 O^NLAtb T # 
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5~2 0t>^XbO-A (0. 5~2t7^-hJW X&Z> a 
[0 0 2 8] 

06 tf)*^, it#:5 8SNLA^tJ^t^tS 0 NL AS/^J 7 5 6 &^/XS6 10 
[0 0 2 9] 

-^tfA 1 (acac) 3 [Ti^l/Tiz: h*- h n^A] > y>^>£^t?La ( 
thd) 3 [2, 2, 6, 6^h^^^;i/-3, 5 >i?^>7 >] , Rtfl^ 

S-W^^M'fb^^ffi^S (organometallic chemical vapo 
r deposit ion:MOCVD) -fuUXlZ&m-t&o £ 0Mt«W$1T&-£>/O5 

> mm. ^y^>mS7)v^^^^<D^mt^^.ti^cnx^mm.(D7)v^ym.^y^ 20 

[0 0 3 0] 

RZSm^mmcDm^M 7 )V 3 >X n y ? U > y * & « X A° y ^ u > 

©mm# u l xm^m\z n 2 #x -r -5 £ t \z & ^ xim \z mmm < & 3 

mTz>z.t&xi*z>(Dx. 7km^mnmM{&^m&\z\%mm£Utet>m\ 

(no) ms-mit^.m (n 2 o) 

[0 0 3 1] 

mo&mxu, m.mms^.m<D^^^ y>^>RzS7)i^.^^^tsmm^m 
^tcALDrnzmmtZo z\(DmmzmmT%z\h&x%z>ik / ¥^mz\t, La (no 3 
) sMAi (no 3) 3^sn§. ^®ya-fex^TO-r-§.^fe(c, H2o^iAb 

^^unxcsfejfi^-r-smiisi-r^^i^w^uvio r>^^r©j;e>^^ 
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